ABSTRACT. In this paper, we provide some properties of homomorphism of BF-algebras. We also prove the Second and Third Isomorphism Theorems for BF 2 -algebras.
Introduction
The concept of BF-algebras was introduced by A. Walendziak [2] together with BF 1 -algebras and BF 2 -algebras. He defined a BF-algebra as an algebra (A; * , 0) of type (2, 0) (i.e., a nonempty set A with a binary operation * and a constant 0) satisfying the following axioms: (B1) x * x = 0, (B2) x * 0 = x, (BF) 0 * (x * y) = y * x.
A BF 1 -algebra is a BF-algebra satisfying (BG) x = (x * y) * (0 * y) and a BF 2 -algebra is a BF-algebra satisying (BH) x * y = 0 and y * x = 0 imply x = y. He also introduced the notions of a subalgebra, an ideal and a normal ideal in BF-algebras and established some of their properties. Let A = (A; * , 0) be a BF-algebra. A nonempty subset N of A is called a subalgebra of A if x * y ∈ N for any x, y ∈ N . A subset I of A is called an ideal of A if it satisfies the following for all x, y ∈ A:
We say that an ideal I is normal if for any x, y, z ∈ A, x * y ∈ I implies (z * x) * (z * y) ∈ I. In this paper, we provide some properties of homomorphism of BF-algebras. We also prove the Second and Third Isomorphism Theorems for BF 2 -algebras. i. Follows from the fact that a nonempty intersection of a system of subalgebras is a subalgebra. iii. Let I α : α ∈ A be any nonempty collection of normal ideals of A. By (ii),
Some properties of BF-homomorphism
Since each I α is normal, (z * x) * (z * y) ∈ I α for all α ∈ A and for all z ∈ A.
Since a subalgebra is also a BF-algebra contained in a given BF-algebra, the following remark easily follows.
Remark 2.2º
If I is a normal ideal of a BF-algebra A, then I is normal for every subalgebra of A containing I.
For any two BF-algebras A and B, there exists always at least one BF-homomorphism ϕ : A → B, namely, the trivial BF-homomorphism defined by ϕ(x) = 0 B for all x ∈ A.
Assuming compatibility of functions so that composition is defined, the following corollary easily follows.
ÓÖÓÐÐ ÖÝ 2.5º The composition of monomorphisms is a monomorphism, the composition of epimorphisms is an epimorphism, the composition of isomorphisms is an isomorphism, and the composition of automorphisms is an automorphism.
Clearly, the identity mapping id A : A → A of a BF-algebra A is an automorphism of A.
If
. Given a BF-homomorphism, the following lemma also holds where the first two of which are routine in the study of algebra.
iii. If I is an ideal of A and ϕ is one-to-one, then ϕ(I) is an ideal of ϕ(A)
.
v. If I is a normal ideal of A and ϕ is one-to-one, then ϕ(I) is a normal ideal of ϕ(A)
iii. Let I be an ideal of A and ϕ be one-to-one. Then 0 A ∈ I and ϕ(0 A ) = 0 B imply 0 B ∈ ϕ(I). Thus, ϕ(I) is not empty. Let x, y ∈ ϕ(A). Then there exist a, b ∈ A such that ϕ(a) = x and ϕ(b) = y. If x * y ∈ ϕ(I) and y ∈ ϕ(I), then there exist m, n ∈ I such that ϕ(m) = x * y and ϕ(n) = y. Thus, ϕ(a * n) = ϕ(a) * ϕ(n) = x * y ∈ ϕ(I) and so a * n ∈ I since ϕ is one-to-one. By (I2), a ∈ I since n ∈ I which implies that x = ϕ(a) ∈ ϕ(I). Therefore, ϕ(I) is an ideal of ϕ(A).
iv. Let J be an ideal of B.
v. Let I be a normal ideal of A and ϕ be one-to-one.
and so ϕ is one-to-one implies a * b ∈ I. Since I is normal in A, (c * a) * (c * b) ∈ I. Thus,
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Therefore, ϕ(I) is a normal ideal of ϕ(A).
vi. Let J be a normal ideal of B.
Therefore, (z * x) * (z * y) ∈ ϕ −1 (J) and so ϕ −1 (J) is a normal ideal of A.
ÓÖÓÐÐ ÖÝ 2.7º If ϕ : A → B is a BF-homomorphism, then ϕ(A) is a subal-
gebra of B and ker ϕ is a subalgebra of A. The following theorem is labeled as the First Isomorphism Theorem for BF 2 -algebras and can be found in [2] . Ì ÓÖ Ñ 3.1º Let A and B be BF 2 -algebras and let ϕ : A → B be a homomorphism from A onto B. Then A/ ker ϕ is isomorphic to B.
Remark 2.8º If ϕ : A → B is a monomorphism from a BF-algebra A into a BF-algebra B, then normal ideals of A correspond to normal ideals of ϕ(A).
Isomorphism Theorems for BF 2 -algebras
In [2], if I is a normal ideal of a BF-algebra
In [2] , if A = (A; * , 0) is a BF-algebra, then (P1) 0 * (0 * x) = x holds for all x ∈ A. If I is a normal ideal of A, then I is a subalgebra of A.
Let A be a BF-algebra and I, J be normal ideals of A. Define the subset IJ of A to be the set x ∈ A : x = i * (0 * j) for some i ∈ I, j ∈ J . 
implies IJ is a subalgebra of A.
P r o o f. Let I and J be normal ideals of a BF-algebra A. i. If x ∈ I, then by (B2) and (B1), x = x * 0 = x * (0 * 0) ∈ IJ and by (P1),
ii. If J ⊆ I, then conclusion easily follows since I is a subalgebra. iii. If i ∈ I and j ∈ J, then i
where i 3 = i 1 * i 2 , j 3 = 0 * j 1 , j 4 = 0 * j 2 , and j 5 = j 4 * j 3 . Therefore, IJ is a subalgebra of A.
Let A be a BF 2 -algebra and let I and J be normal ideals of A. Then by Lemma 2.1(iii) and Remark 2. 
